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CT Baseline 2-8 mos. 11-18 mas 18-24 mos.
N ~ 15 N ~ 15 N ~ 15 N ~ 10 N ~ 6
V02t 49 ± 18- 39 ± 11 45 ± 16- 49 ± 17 47 ± 20
Max. work t 45 ± 12- 35 ± 14 41 ± 18 46 ± 2 61 ± 33
02 Pulsef 6.2 ± 3- 5.1 ± 2 5.9 ± 2.3- 6.6 ± 2.7* 4.8 ± 1.8
-p oS 0.05 vs. baseline. t % predicted. fmllbeat
At 2 to 8 mos flu 11/15 pts increased their performance compared to base-
line. At 11 to 18 mos flu 8/10 pts continued to show improvement. Four of 6
were still performing above baseline at 18 to 24 mos flu.
In conclusion. continuous IV PGl2 improved andlor prevented progression
in patients who had deteriorated on maximal conventional therapy. Exercise
testing is useful for assessing functional capacity in patients with PPH and
may help to optimize therapy.
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8:30
The Weak Relation Between Blood Pressure and Left
Ventricular Mass is Partially Explained by Additional
Effects of Hemodynamic Volume Load and
Myocardial Contractility: The Strong Heart Study
Richard B. Devereux. Mary J. Roman. Mary Paranicas. Michael O·Grady. Thomas
K. Welty. Richard Fabsitz. Strong Heart Study Cornell Medical Center. New York, N. Y.
Small studies (n :s 100) have suggested that the known poor relation of left
ventricular (LV) mass to blood pressure fBP) is explained in part by additional
stimulation of LV growth by higher stroke volume (SV) and lower myocar-
dial contractility. To determine whether this is also true in an epidemiologic
population sample including individuals with a variety of cardiac condition.
we examined the relations of echocardiographically determined LV mass to
systolic (S) and diastolic (D) BP, SV from aortic anular flow and area by an
invasively validated Doppler method and several measures of contractility
(end-systolic stress/end-systolic volume index = ESS/ESVI. endocardial frac-
tional shortening (FS) as a % of predicted for ESS (FS% Pred) and midwall FS
as a % of predicted for midwall circumferential ESS (mid-FS% Pred) in the
first 741 (88%) of 845 American Indian participants in exam II of the Strong
Heart Study without mitral regurgitation or segmental wall motion abnormal-
ities who had technically adequate LV and Doppler studies. The weak posi-
tive relations of LV mass with SBP and DBP (r = 0.22 and r = 0.17. both p <
0.0001) were exceeded by the positive relation with Doppler SV (r = 0.42. p
< 10-12) and negative ones with stress-shortening contractility indices (r =
-0.46, P < 10-15 for mid FS% Pred and FS% Predd) but not ESS/ESVI (r =
-0.22). In multivariate analyses that considered BP, SV and a different con-
tractility measures in each model, SBP (but not DBP), SV and the contractility
measure each remained significant independent predictors of LV mass with
multiple R = 0.55 to 0.69, all p < 10-12 ). Thus, additional characterization of
LVvolume load and contractile efficiency improves hemodynamic prediction
of LV mass (R2 = 0.31 to 0.48) over use of SBP alone (R2 = 0.05) but still
leaves considerable LV mass variability unexplained.
8:45
1781-21 Survival in Patients with Malignant Phase
Hypertension
Gregory Y.H. Lip. Michele Beevers, John Potter 1. Gareth Beevers University
Department ofMedicine, City Hospital, Birmingham, England, UK; 1 University
Department of Care of the Elderly, University of Leicester. England, UK
We have examined the factors affecting survival of 315 patients with malig-
nant phase hypertension (MHT) (177 male, 85 female; mean age 49.4 years
± S.d. 12.7) who were referred to our hospital since 1965. After a mean fol-
lowup of 33 mths (Range 1-389 mths), median survival times for white, black
and Asian patients were 121.0, 30.4 and 107.5 mths respectively, with the
lowest survival amongst blacks (Lee-Desu statistic 14.0; p = 0.0009). There
was no difference in median survival time between non-smokers and ever-
smokers (112.9 vs 78.2 months; Lee-Desu statistic 0.61; p = 0.43) or tee-
totalers and those who consumed alcohol (108.4 vs 123.3 mths; Lee-Desu
statistic 1.42; P = 0.23). There was a lower median survival for patients with
proteinuria (56.7 vs 209.7 mths; Lee-Desu statistic 17.4; p < 0.0001), but no
difference between those with and without haematuria (Lee-Desu statistic
2.1; p = 0.15) or cardiomegaly on the chest X-ray (124 vs 70.0 mths; Lee-
Desu statistic 0.26; p = 0.61). Commonest causes of death were renal fail-
ure (39.7%), stroke (23.8%), myocardial infarction (11.1 %) and heart failure
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(10.3%). Median survival times for the patients presenting before 1970, be-
tween 1970--1979 and 1980-1989 were 39.2, 68.6 and 144.0+ mths respec-
tively, demonstrating an improved survival amongst patients presenting after
1980 (Lee-Desu statistic 32.1; P < 0.0001). Using Cox's proportional hazards
analysis, the following features at presentation were independent predictors
of survival: duration of known hypertension. age, proteinuria or haematuria
and serum urea and creatinine levels; but not the height of blood pressure
or ethnic origin after adjustment for blood pressure and renal function. MHT
remains a disease with an overall poor prognosis with a progression to death
or chronic renal failure. The outlook has improved with recent advances in
drug therapy.
9:00
Do Racial Differences Effect the Indices of Target
Organ Damage in Arterial Hypertension?
JOrgen K Rockstroh 1. Roland E. Schmieder 2, Franz H. Messerli 3 1University of
Bonn, Germany; 2 University of Numberg, Germany; 3 Ochsner Clinic, New Orleans, LA,
USA
Background: Differences between blacks and whites have been reported for
incidence. morbidity, and mortality for essential hypertension. We examined
racial differences for markers of target organ damage in black and white
hypertensives.
Methods: Systemic hemodynamics (cardiac output [CO), intraarterial pres-
sure, total peripheral resistance [TPR), echocardiographic parameters of left
ventricular hypertrophy (left ventricular mass [LVMI, relative wall thickness
[RWl], and renal hemodynamics (renal blood flow [RBF), renal vascular re-
sistance [RVRj)J were determined in 283 hypertensive subjects (204 whites,
79 blacks). Matched pairs were formed by computer analysis with the fol-
lowing matching criteria: same sex, MAP:s !>. 5 mmHg, weight:s !>. 15 kg,
age :s !>. 10 yrs. 42 matched pairs were identified for subsequent compara-
tive analysis. Mean arterial blood pressure was 106.1 mmHg versus 106.64
mmHg, respectively.
Results:
white hypertensives black hypertensives p
CO (11m in) 6.0 ± 1.2 59 ± 1.2 n.s.
TPR IU) 183 ± 4.5 18.5 ± 4.4 n.s.
LVM(g) 217 ± 70 225 ± 71 n.s
RWT 0.4 ± 0.1 0.4 ± 01 n.s.
RBF (mllmin) 1052 ± 287 1067 ± 307 n.s.
RVR (U) 106 ± 29 119±41 n.s.
Data are expressed as mean ± 1 SO
Conclusions: After adjustment for level of arterial blood pressure, age, sex
and weight, no significant racial differences in indices of target organ dam-
age can be observed between black and white hypertensives.
9:15
1781-4\ Relation of Pulse Pressure to Target Organ Damage
in Hypertensive Patients
M. Chiara Cavallini, Mary J. Roman, Riccardo Pini, Thomas G. Pickering, Richard
B. Devereux The New York Hospital-Cornell University Medical Center. New York, NY
Wide arterial pulse pressure has been previously reported to reflect changes
in arterial structure and stiffness and predicts myocardial infarction in hy-
pertensive patients. Ultrasonic detection of carotid atherosclerosis also pre-
dicts subsequent myocardial infarction. To determine the relation of pulse
pressure to the presence of target organ damage, as "preclinical" anatomic
and functional cardiovascular disease, 198 asymptomatic, unmedicated hy-
pertensive subjects underwent ultrasonographic evaluation of left ventricular
(LV) and extracranial carotid artery structure and function. Vascular stiffness
was also evaluated by simultaneous applanation tonometry of the contralat-
eral carotid artery pressure waveform. Based on the 97th percentile of pulse
pressure in 324 normotensive adults (70 mmHg), patients were divided into
groups with higher (:::70 mmHg, group 1, n = 55) or lower «70 mmHg,
group 2, n = 143) pulse pressures. Higher pulse pressure was associated
with older age (67 ± 10 vs 52 ± 10 years, p < 0.00011, female gender (53
vs 30%, P < 0.005) and higher LV mass indexed by body surface area (96
± 21 vs 89 ± 19 g/m2 , p < 0.05) or height2.7 (44 ± 9 vs 40 ± 9 g/m2.7 ,
p < 0.01) as well as with increased end-systolic stress (80 ± 24 vs 72 ± 19
dynes/cm2 x 103, P < 0.05) and arterial stiffness (Peterson's elastic modulus
= 667 ± 323 vs 452 ± 192 dynes/cm2 x to-6, P < 0.0001). The differences
in LV mass and arterial stiffness persisted after adjusting for the effect of age
and gender but became insignificant in analysis of covariance after adjusting
for mean arterial pressure. The prevalence of isolated systolic hypertension
was higher in the group with pulse pressure::: 70 mmHg (29 vs 2%, p <
0.0001). The prevalence of discrete or diffuse carotid atherosclerosis was
two-fold increased in group 1 (49 vs 25%, P < 0.005) as was the prevalence
